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Percutaneous transluminal venous angioplasty 
in occlusive iliac vein thrombosis resistant to 
thrombolysis 

Systemic thrombolysis is less than optimal in total occlusions of the iliac vein in which patency is 
20% or less. We describe an interventional therapeutic procedure that may be effective in such 
cases. We selected 18 patients (average age, 29.5 years; range, 16 to 71 years) with complete 
iliac vein occlusion that persisted after 24 to 48 hours of systemic thrombolysis (streptokinase 
100,000 U/hr). The ipsilateral femoral vein was punctured, and a guide wire was gently advanced 
through the thrombus into the inferior vena cava. Multiple inflations were performed with a 
balloon catheter that was advanced on the wire. A temporary vena cava filter was placed as a 
protection against possible embolic migration. Systemic thrombolysis was administered for 24 to 
48 hours. Control venography and pulmonary angiography were performed. Venography showed 
good recanalization in seven cases, incomplete recanalization in five cases, and failure in six 
cases. Patency was maintained for a long time (15.6 months). In conclusion, (1) percutaneous 
transluminal venous angioplasty is a valuable adjunct to systemic thrombolysis when the latter 
alone fails; (2) segmental flow and mechanical obstruction were the critical factors, since the 
pharmaceutical factors were held constant, and (3) a more aggressive incremental interventional 
strategy warrants consideration. (Am Heart J 1993; 125:362.) 

Philippe Marache, MD, Philippe Asseman, MD, Jean Louis Jabinet, MD, 
Alain Prat, MD, Jean Jacques Bauchart, MD, Jean Charles Aisenfarb, MD, 
Martine Lesenne, MD, Brigitte Jude, MD, and Claude Thery, MD 
Lille, France 



Deep phlebitis is responsible for long-term venous 
sequelae. 2 Such complications are more frequent in 
cases of proximal phlebitis. 3 Systemic thrombolytic 
therapy in the acute phase restores better venous 
patency than does administration of heparin. 4 ' 5 
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Nonetheless, 80% of totally occluded iliac clots are 
resistant to thrombolytic therapy, and the majority 
of patients with such clots have venous sequelae dur- 
ing follow-up. 6 Our interventional therapeutic tech- 
nique combines percutaneous venous angioplasty 
with thrombolysis in patients with iliac veins in 
which occlusions persist after thrombolysis. 

METHODS 

In our unit, patients with proximal deep venous throm- 
bosis of recent onset without contraindication to throm- 
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Table I. Baseline characteristics and clinical course 



Duration of SK therapy Severity index 



Age 

(yr) Sex 



Cause 



ire PTVA 


After PTVA 


Before 


After 




Follow-up 


Ksit m cat 


Duplex 


(hr) 


(hr) 


PTVA 


PTVA 


Transfusions 


(mo) 
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24 


11 


3 










48 


24 


16 
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N 




24 
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24 


33 
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10 
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24 


40 
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N 


N 




24 


24 
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24 


20 
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N 


N 
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24 


40 


32 
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42 


N 


N 


24 


24 


18 


16 
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N 


N 


48 


36 


40 


38 
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Death 




24 


24 


40 


40 










48 


24 


10 


28 


+ 


14 


Edema 


Occlusion 


48 


24 


40 


40 




22 


Leg ulcer 


Occlusion 


24 


24 


36 


36 




11 


Varicose 


Occlusion 


36 


24 


40 


36 




12 


N 


N 



Group A 
32 F 
71 M 



F 
F 
F 
F 
F 



25 
40 
19 
18 
26 
Group B 
25 F 
34 
25 
22 
16 

Group C 
57 F 
25 
24 
24 
30 
19 



F 
F 
F 
F 



F 
F 
F 
F 
F 



Surgery 

Surgery 

Post partum 

Oral contraceptives 

Oral contraceptives 

Idiopathic 

Idiopathic 

Surgery 
Surgery 
Post partum 
Post partum 
Post partum 

Surgery 

Surgery 

Surgery 

Post partum 

Oral contraceptives 

Oral contraceptives 



SK, Streptokinase; PTVA, percutaneous transluminal venous angioplasty; N, normal. 



bolytic therapy and with no apparent cause for early 
recurrence underwent thrombolysis with streptokinase 
(100,000 U/hr) for 24 to 48 hours. Ascending venography 
was performed before and after treatment by injection of 
contrast medium in the dorsal veins of the feet. If visual- 
ization of the iliac vein and vena cava was of poor quality, 
an iliovenacavography was performed. All patients under- 
went pulmonary angiography by injection of contrast me- 
dium into the main pulmonary artery both before and af- 
ter treatment. Patients with persistent iliac occlusion at 
this point were considered to have responded unsatisfac- 
torily to thrombolysis and were selected for treatment with 
our interventional technique. The biologic efficacy of prior 
thrombolysis was verified in each case by a plasma fibrin- 
ogen level that was persistently below 1 g/L (Clauss meth- 
od). 

Study protocol. A prospective study covered 18 patients 
(17 women and 1 man; average age, 29.5 years; range, 16 to 
71 years). The left iliac vein was affected in 16 cases and the 
right in two cases. Pulmonary embolism was also present 
in four cases. Six cases occurred more than 10 days after 
surgery, and four cases occurred more than 10 days post 
partum. Four cases occurred while patients were using oral 
contraceptives, and four were idiopathic (Table I). The 
protocol was approved by the University Ethics Commit- 
tee, and informed patient consent was obtained. Because of 
concern that a venous clot could be dislodged by the bal- 
loon and cause pulmonary embolism, a removable vena 
cava filter (7F, Prothia, Montrouge, France) was intro- 
duced in the inferior vena cava through a brachial vein or 



contralateral femoral vein before the procedure according 
to a technique that has been previously described. 7 The 
device consists of a 7F catheter, which is introduced percu- 
taneously. The catheter contains a filter that opens in the 
vena cava and closes back into the catheter for removal. 
Streptokinase (100,000 U/hr) was infused through the fil- 
ter-carrying catheter. Our experience with this device has 
been reported 6, 7 and now includes more than 250 cases. 
Immediately after the second phlebography (Fig. 1, A) (24 
to 48 hours after the start of streptokinase), the femoral 
vein ipsilateral to the thrombosis was punctured under 
fluoroscopic or ultrasonographic guidance with an 18-gauge 
needle. A 0.035 inch soft-tip guide wire was gently ad- 
vanced in the inferior vena cava through or along the iliac 
thrombus. The needle was replaced by a 7F arterial intro- 
ducer. A brief iliac venography was performed via the side- 
arm of the arterial sheath. A balloon catheter with an in- 
flated diameter of 10 mm was then advanced over the wire. 
Multiple inflations along the thrombosed venous segment 
were performed; in addition, in four cases soft clots were 
suctioned via a large-lumen 7F catheter; a control angio- 
gram was obtained (Fig. 1, B). When the results were 
judged to be optimal, the balloon catheter was replaced by 
a 5F catheter with multiple side holes, which allowed local 
thrombolytic infusion (streptokinase 50,000 U/hr). The 
same dose was simultaneously infused through the lumen 
of the removable filter's carrying catheter. After 24 to 48 
hours a third phlebography (Fig. 1, C) and pulmonary an- 
giography were performed, and all catheters were removed. 
The temporary caval filter was drawn back into its carry- 
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Fig. 1. A, Complete occlusion of the left iliac vein persists after 48 hours of thrombolysis (100,000 U/hr). 
B, A removable vena cava filter is introduced into the inferior vena cava via the right femoral vein to pre- 
vent embolism. Percutaneous venous angioplasty of the thrombosed iliac vein follows. C, After angioplasty 
the vein is patent but many filling defects persist. D, After 24 hours of continued thrombolysis the vein 
appears normal; thrombolysis is stopped and the filter is removed. 



ing catheter and withdrawn. The introducers were with- 
drawn after the fibrinogen level was determined to be >1 
g/L. Heparin was administered intravenously for 5 days 
until fluindione (a vitamin K antagonist! prolonged the 
prothrombin time to an international normalized ratio of 
2 to 3. Fluindione was administered for a period of 6 
months. 

Venographic score. To allow comparison with previous 
studies, a severity score"* was used to quantify the extension 
of the venous thrombosis. In summary, the deep veins of 
the lower limb were divided into five segments (iliac, com- 



mon femoral, superficial femoral, popliteal, and calf). To- 
tal occlusion and the absence of venous filling were assigned 
the maximum score (4 points for anterior tibial, popliteal, 
and common femoral veins; 6 points for posterior tibial, 
peroneal, and iliac veins; 10 points for superficial femoral 
veins): segmental occlusion or rilling defects were given 
lower scores. The highest possible score was 40 points for 
ench leg. The venograms and angiograms were subse- 
quently reviewed by "an independent panel of three radiol- 
ogists (Table 1). 

Follow-up. We limited the patients in the group to 15, 
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with a follow-up period of more than 6 months: and 13 oi 
these 15 patients were indeed retained in the study. (One 
was lost to follow-up because of an address change, one died 
of cancer.) Of the 13 patients studied, 11 underwent a col- 
or-coded duplex scan, two underwent a duplex scan and a 
phlebography, and one patient underwent only a clinical 
examination. 




RESULTS 

In three patients, the procedure was unsuccessful 
because the balloon catheter -could not be manipu- 
lated across the thrombosed venous segment and into 
the inferior vena cava because of mechanical obstruc- 
tion at the junction of the iliac vein and the inferior 
vena cava. In three patients patency of the iliac vein 
was achieved, but anterograde flow could not be re- 
stored because of persistent thrombosis in the fem- 
oral and saphenous veins. In 12 patients the proce- 
dure was considered to be successful because anter- 
ograde flow was reestablished through the iliac vein. 
Results of the venography that was performed im- 
mediately after the procedure were either entirely 
normal (one case) or showed filling defects that were 
indicative of the persistence of clots (11 cases) (Fig. 
1,C). 

Control venography (Table I). Dramatic improve- 
ment was noted in six patients (group A) when nor- 
mal results of phlebography were achieved or symp- 
toms were limited to the level of the calf veins. In five 
patients the results were considered to be partially 
successful (group B): patency of the iliac veins was 
achieved, but femoropopliteal sequelae persisted. In 
six patients the procedure failed (group C): no reca- 
nalization was achieved in three patients, and in 
three others reobstruction rapidly followed immedi- 
ate postprocedural patency without anterograde flow. 
The venous angioplasty procedure caused migration 
of clots into the vena cava filter in 16 of 18 cases. The 
clots that were captured by the filter were dissolved 
by the continuing exposure to streptokinase. In five 
cases lysis was not complete at the end of the therapy; 
in these instances the remaining clots were small and 
did not prevent the filter from closing into the cath- 
eter. In all cases the filter was removed by simple 
withdrawal through the site of the initial approach. 
Angiographic control revealed no sign of recurrent 
pulmonary embolism. 

Side effects. Because of local hematomas, which 
developed at the puncture sites in the groin, four pa- 
tients needed transfusions of 2 units of blood (three 
in group B and one in group C). Such bleeding did not 
result in adverse effects. 

Follow-up. Of the 18 patients who were treated, 15 
had a follow-up period of 6 months and were retained 
for the follow-up study; 13 were examined during an 
average follow-up period of 15.6 months (range, 6 to 




Fig. 2. Same patient as in Fig. 1. Follow-up unilateral 
venography is normal 10 months later. 

42 months) five from group A, four from group B, and 
four from group C. None of the patients in groups A 
and B had any clinical sequelae. A duplex venous 
scan was performed in eight of these nine patients. In 
all cases patency was normal in the venous system of 
the popliteal veins and in the more proximal deep 
veins. In two patients partial or total occlusion per- 
sisted in the calf veins. In two of the nine patients 
phlebography was performed and confirmed the pat- 
ency of the venous system (Fig. 2). Four patients in 
group C were examined clinically, and three of them 
had sequelae: leg ulcers in one case, severely varicose 
veins in one case, and unilateral edema in one case. 
The fourth patient had no clinical sequelae. A duplex 
venous scan was performed on four patients. Results 
were normal in the patient who had no clinical 
symptoms and revealed complete obstruction of the 
entire deep venous system in the three others (Table 
I). 

DISCUSSION 

Severe trophic venous sequelae constitute frequent 
and major consequences of deep phlebitis, especially 
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if the latter is proximal in nature. 5 The health costs 
and the socioeconomic consequences are consider- 
able. 2 Thrombolytic therapy in the acute phase pro- 
duces better immediate venographic results than 
treatment with heparin 4 - 5 ; however, completely oc- 
clusive iliac clots are rarely lysed by thrombolytic 
therapy. In a recent study of 174 patients who were 
treated with streptokinase (100,000 U/hr) for an av- 
erage period of 2.8 days, only 209c of occlusive iliac 
clots were effectively dissolved, and the majority of 
the patients had long-term venous sequelae. 6 Simi- 
larly; -poor results in cases of completely occlusive 
thrombi have been reported by numerous authors. 9 * 11 
We set out to determine whether these results in a 
well-defined subgroup could be improved by a more 
interventional therapeutic strategy. We studied 18 
patients with occlusive iliac clots in whom 24 to 48 
hours of streptokinase therapy failed. The purpose of 
the study was to determine whether the mechanical 
opening of a passageway in addition to streptokinase 
therapy might produce better results. Venous angio- 
plasty achieved immediate patency in 15 of 18 
patients. Of these 15 three experienced loss of pat- 
ency in spite of postproduceral streptokinase ther- 
apy; in these three patients anterograde flow could 
not be achieved because of persistant distal occlu- 
sion. In the 12 other patients iliac patency was main- 
tained. This improvement suggests that total occlu- 
sion limits the clinical efficacy of streptokinase. Suf- 
ficient plasmin may not be generated in the core of 
the occluding clot because it is excluded from the 
circulation and thereby from the thrombolytic agent. 
Furthermore, continuous lysis and clotting may take 
place at the inferior extremity of the occluding clot. 
This vicious circle may be set in motion by the me- 
chanical obstruction to flow of the occlusive throm- 
bus with stasis. The sequence of events in successful 
recanalization supports this view: percutaneous 
venous angioplasty restores flow to the iliac vein, but 
filling defects usually persist (Fig. 1, C); these clots 
dissolve with continuing thrombolysis once flow has 
been restored (Fig. 1, D). The three immediate reoc- 
clusions also argue in favor of this interpretation: in 
these three cases, a mechanical obstacle at the junc- 
tion between the iliac vein and the inferior vena cava 
could not be crossed by the balloon. Free flow could 
not be restored along the iliac vein, and reocclusion 
occurred below the obstacle. This obstacle may be a 
mechanical compression of the vein by the iliac artery 
entrapping older or more fibrin-rich clots that are 
resistant to streptokinase therapy. 

Follow-up examinations confirm the importance of 
achieving iliac patency: of four patients whose iliac 
veins remained occluded, three had trophic venous 
symptoms, and ultrasonography confirmed occlu- 



sion. On the other hand, no patient in whom patency 
was achieved had clinical consequences. But the 
long-term significance of patency of the iliac vein 
cannot be assessed in this short nonrandomized 
series. During the venous angioplasty procedure, it is 
necessary to use a temporary vena cava filter for pro- 
tection against embolic migration. Thrombic debris 
that are generated by the procedure are captured by 
the filter; the clots are in contact with streptokinase 
in the circulation and are rapidly dissolved. Any 
fragments that may remain after the period of strep- 
- tokinase therapy are easily removed with the filter. 
The negative aspects of the technique are that it is 
relatively invasive and that in the setting of active 
thrombolysis it can cause local hematomas, which 
may create the need for transfusion. In conclusion, 
the relatively high success rate of our technique, 
compared with the poor results of systemic throm- 
bolysis alone in the patient group, makes earlier im- 
plementation logical; we are presently performing a 
randomized study that compares a group treated 
with this technique to another group treated with 
systemic thrombolysis alone. 
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